We propose a novel two-dimensional contact-type image sensor using amorphous silicon photo-transistors (APTs) in which each pixel consists of an APT, a storage capacitor, and a thin-film-transistor (TFT). We have made a prototype 140 x 240-pixel sensor with a pixel size of 160 pm square. It is confirmed the prototype APT sensor can detect an image within 0.5 s in the range of illumination intensity from 5 to 250 lx. This TFTswitched, two-dimensional contact-type image sensor is promising for large-area applications because the fabrication process for APTs is fulty compatible with that for conventional TFTs.
I. INTRODUCTION
The recent trend of miniaturizing in information services has necessitated compact image-acquisition devices. Current image scanners such as facsimiles and document readers are inevitably large, because they use linear image sensors with an optical lens system and operate by mechanical scanning.
Over the past decade, amorphous silicon (a-Si) thin films prepared by plasma chemical vapor deposition (CVD) have proved useful for a variety of applications. One of the most promising applications is thin-film-trans-i stors (TFTs) for active-marrix liquidcrystal displays.l'2) Amorphous silicon has also been applied^to photodiodes for conract-type linear image sensorsr) because of its high photoconductivity. These applications show the feasibility of an a-Si large-area sensor.
In this paper, we propose a two-dimensional contact-type image sensor using modified amorphous silicon photo-transistors (APTs) whose prototype has recently been developed.a) We describe the proposed structure, fabrication, and performance of the sensor, which has no lenses or mechanical scanning systems.
CONCEPT OF THE SENSOR
The propo sed two-dimen sion al contac t-type image sensor is designed on two basic concepts. First, it operates in two-dimensional charge storage mode and all pixels are scanned electrically (as shown in Fig.l) .
In operation, the storage capacitor is charged, and then the discharge through the photosensor in the storage time is detected pixel by pixel using a combination of horizontal and pixel switches. Figure 3 shows the transfer characteristics of the APT for a source-drain voltage (Vo) of 10 V and a gate-A voltage (Vc-l) of 10 V. As shown in Fig.3 
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